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CT  00055 

New  Canaan  Reservoir  Dam 
New  Canaan 
Fairfield,  Connecticut 
Five  Mile  River 

November  1 4,  1 979 


BRIEF  ASSESSMENT 

The  dam  at  New  Canaan  Reservoir  is  an  earth  embankment  approximately  445  feet  long, 
37  feet  high  and  having  a  top  width  of  21  feet.  Built  originally  about  1 898  with  subsequent 
modification  from  1 929  to  1 942,  this  dam  impounds  water  used  by  New  Canaan,  Connect¬ 
icut.  The  New  Canaan  Water  Company  presently  owns  and  operates  the  dam  including  its 
water  works  facilities. 

Based  on  the  visual  inspection  and  past  operational  performance,  the  dam  is  judged  to  be  in 
FAIR  condition.  Seepage  was  noted  on  the  downstream  face.  The  emergency  outlet  works 
have  not  been  operated  in  some  time.  The  two  service  bridges  were  found  to  be  in  need  of 
repair.  Trees  were  recently  cut  on  the  downstream  face  and  the  slope  is  in  an  unvegetated 
state. 

This  dam  is  classified  as  SMALL  in  size  and  a  HIGH  hazard  potential  structure  in  accordance 
with  the  recommended  guidelines  established  by  the  Corps  of  Engineers. 

The  test  flood  for  this  dam  is  the  Probable  Maximum  Flood  (PMF).  The  test  flood  has  an 
outflow  discharge  equal  to  1820  cfs  and  will  overtop  the  dam  by  1.1  feet  in  a  Stillwater 
condition.  The  maximum  outflow  capacity  of  the  spillway  under  Stillwater  conditions  is 
240  cfs,  which  is  approximately  13  percent  of  the  test  flood. 

It  is  recommended  that  the  following  items  be  studied  further:  The  location,  condition,  and 
operability  of  various  outlet  works;  downstream  seepage;  the  composition  and  adequacy  of 
the  dam  embankment;  the  stumps  from  recently  cut  trees  on  the  downstream  face  of  the 
dam;  and  the  deteriorated  condition  of  the  service  bridge  to  the  gate  house. 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these  guidelines  may 
be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington.  D  C.  20314  The  pur¬ 
pose  of  a  Phase  I  Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  Investigation. 
However,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the  dam  is 
based  on  observations  of  field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability  and  safety  of  the  dam. 
removes  the  normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  environment  of 
the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and  cons¬ 
tantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  by  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  test  flood  is 
based  on  the  estimated  ‘'Probable  Maximum  Flood"  for  the  region  (greatest  reasona¬ 
bly  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity  of 
such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The  tost  flood  pro¬ 
vides  a  measure  of  relative  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  downstream  damage  poten¬ 
tial. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for  fences, 
gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other  items 
which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance  with  OSHA  rules 
and  regulations  is  also  excluded. 


Recommendations  and  remedial  measures  that  should  be  implemented  within  one  year  ot 
receipt  of  this  Phase  I  Inspection  Report  are  further  described  in  Section  7 


JAMES  P  PURCELL  ASSOCIATES,  INC. 


Sudhir  A.  Shah,  P.E. 
Vice-President 
Connecticut  PE.  No  8012 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  -  INSPECTION  REPORT 
NAME  OF  DAM:  NEW  CANAAN  RESERVOIR 

SECTION  1 

PROJECT  INFORMATION 

1.1  General 

a.  Authority:  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary  of 
the  Army  through  the  Corps  of  Engineers  to  initiate  a  national  program  of  dam 
inspection  throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  of  supervising  the  in¬ 
spection  of  dams  within  the  New  England  Region.  James  P.  Purcell  Associates, 
Inc.  has  been  retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and  notice  to  proceed 
was  issued  to  James  P.  Purcell  Associates,  Inc.,  under  a  letter  from  William  E. 
Hodgson,  Jr.,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-80-C-0002 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

1 .  Perform  technical  inspection  and  evaluation  of  non-Federal  dams  to  iden¬ 
tify  conditions  which  threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-Federal  interests. 

2.  Encourage  and  prepare  the  States  to  initiate  quickly,  effective  dam  safety 
programs  for  non-Federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  the  Project 

a.  Location:  New  Canaan  Reservoir  Dam  is  located  in  Fairfield  County,  Con¬ 
necticut,  approximately  0.8  miles  southeast  of  Pinneys  Corners  (See  Plate  No. 
1 ).  The  dam  impounds  water  from  Five  Mile  River  and  is  located  approximately 
9  miles  upstream  of  Long  Island  Sound,  and  1000  feet  upstream  of  the  village 
of  New  Canaan. 

The  impoundment  is  situated  in  a  north/south  direction  with  the  dam  at  the 
southern  end.  The  latitude  is  41°-10'-36”  and  the  longitude  is  73°  -30'-54". 
All  elevations  used  in  this  report  are  based  on  the  Notional  Geodetic  Vertical 
Datum  (NGVD). 


Description  of  Dam  and  Appurtenances:  New  Canaan  Reservoir  Dam  is  an 
earth  embankment  with  a  concrete  and  stone  masonry  sore,  approximately 
445  feet  long  and  having  a  maximum  height  of  37  feet.  The  emergency  spill¬ 
way  is  concrete  and  located  at  the  west  end  of  the  dam  and  has  a  length  of 
25.5  feet  with  a  crest  elevation  of  449  0  feet.  The  spillway  has  a  24  inch  per¬ 
manent  timber  flashboard  with  another  4  inch  removable  timber  flashboard  at¬ 
tached  at  the  top.  The  top  width  of  the  dam  is  approximately  21  feet  and  is  4 
feet  above  the  top  of  the  spillway.  The  downstream  face  of  the  dam  is  an  earth 
embankment  sloping  at  approximately  3H:1V.  The  concrete  spillway  outlet 
channel  is  1 1  feet  wide  and  3.5  feet  deep. 

A  gate  house  containing  the  outlet  works  is  located  in  the  reservoir  38  feet 
upstream  of  the  dam.  Water  can  be  withdrawn  from  the  reservoir  into  the  gate 
house  wet  wells  through  three  (3)  1 2  inch  valves,  located  at  depths  of  6  ft.,  1 2 
ft.,  and  30  ft.  below  the  top  of  the  permanent  dashboards  and  a  sluice  gate  at 
a  depth  of  14  feet.  There  are  also  other  inoperable  sluices.  A  16  inch  blowoff 
valve  is  located  at  a  depth  of  33  feet  to  35  feet.  This  valve  and  pipe  are  used  to 
control  the  accumulation  of  silt  at  the  bottom  of  the  reservoir.  Water  can  be 
discharged  to  the  Five  Mile  River  below  the  dam  through  the  1 6  inch  cast  iron 
pipe  directly  from  the  reservoir.  A  1 2  inch  diameter  cast  iron  pipe  carries  flows 
by  gravity  from  the  wet  well  to  the  pumping  station  -  filter  house,  located  at 
the  toe  of  the  dam  embankment. 

Size  Classification:  The  size  classification  of  this  dam  is  SMALL  as  per  the 
criteria  set  forth  in  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  by  the  Corps  of  Engineers.  The  impoundment  storage  at  the  top  of  the 
dam  is  535  acre-feet  (within  the  range  50  to  1000  acre-feet)  and  the  max¬ 
imum  height  of  the  dam  is  37  feet  (within  the  range  of  25  to  40  feet).  The  size 
classification  is  based  on  both  the  height  and  storage  criteria. 

Hazard  Classification:  The  hazard  classification  of  this  dam  is  HIGH  as  per 
the  criteria  set  forth  in  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  by  the  Corps  of  Engineers.  The  failure  of  the  dam  would  result  in  more 
than  a  few  losses  of  life  and  extensive  damage  to  residential  areas  located 
downstream.  Numerous  homes  will  be  inundated  by  5  to  10  feet  of  water. 

Ownership:  New  Canaan  Reservoir  Dam  was  constructed  about  1898  and  is 
presently  owned  and  maintained  by  the  New  Canaan  Water  Company,  New 
Canaan,  Connecticut. 

Operator:  The  operator  and  caretaker  for  the  New  Canaan  Reservoir  Dam  is: 

Mr.  Nicholas  Negria,  General  Manager 

New  Canaan  Water  Company 

36  Grove  Street 

New  Canaan,  CT  0684 1 

Tel:  (203)  966-5676 


g.  Purpose  of  Dam:  New  Canaan  Reservoir  impounds  water  from  Five  Mile 
River  and  is  used  to  supply  water  to  the  surrounding  area  through  a  water  dis¬ 
tribution  system. 

h.  Design  and  Construction  History:  The  facility  was  constructed  about  1898. 
The  dam  consists  of  an  earth  embankment  with  a  concrete  and  stone  masonry 
core.  In  1 929  the  dam  was  raised  to  its  present  level  and  a  road  was  con¬ 
structed  across  the  top  of  the  dam. 

i.  Normal  Operational  Procedures:  Water  is  withdrawn  by  gravity  from  the 
impoundment  on  demand  through  a  12  inch  diameter  pipe  flowing  from  the 
wet  well  in  the  gate  house  to  the  filter  house,  located  at  the  toe  of  the  dam  em¬ 
bankment  and  then  it  is  supplied  to  customers  through  a  12  inch  water  main 
utilizing  the  pumping  facilities  in  the  filter  house.  Water  can  also  be  by-passed 
to  the  Five  Mile  River  below  the  dam  through  a  16  inch  blowoff  pipe  directly 
from  the  reservoir. 

1.3  Pertinent  Data 

a.  Drainage  Area:  New  Canaan  Reservoir  is  located  in  Fairfield  County,  Con¬ 
necticut.  The  drainage  basin  lies  2-1/2  miles  northwest  of  New  Canaan.  The 
shape  of  the  basin  is  generally  rectangular  with  its  length  being  2.1  miles  and 
width  approximately  0.5  miles.  Total  drainage  area  to  the  dam  is  0.84  square 
miles.  (See  Drainage  Basin  Map  in  Appendix  D.)  Topography  is  generally  roll¬ 
ing  to  moderate  terrain  with  elevations  ranging  from  a  high  of  660.0  feet  to  a 
normal  reservoir  elevation  of  approximately  445.7  feet.  Stream  and  basin 
slopes  are  moderate  to  flat,  1.0  percent  to  0.7  percent,  respectively.  The  nor¬ 
mal  reservoir  surface  area  is  20.6  acres,  which  is  approximately  4  percent  of 
the  watershed. 

b.  Discharge  at  Dam  Site:  There  are  no  specific  discharge  records  available  for 
this  dam.  Listed  below  are  calculated  discharge  values  for  the  spillway  and 
outlet  works  (16  inch  blowoff). 

1.  Outlet  works:  A  16  inch  blowoff  pipe  with  an  intake  approximately  at 
elevation  416.0  and  a  discharge  capacity  of  39  cfs  at  elevation  451.0. 

2.  Maximum  known  flood  at  dam  site:  Calculated  to  be  300  to  400  cfs  in 
1 955  based  on  a  reported  water  level  2  inches  below  the  top  of  the  dam. 
There  were  12  to  18  inches  of  flashboards  on  the  spillway  at  that  time. 

3.  Spillway  capacity  at  top  of  dam:  240  cfs  at  elevation  453.0.  (550  cfs 
without  flashboards.) 

4.  Spillway  capacity  at  test  flood  elevation:  465  cfs  at  elevation  454.1. 

5.  Gated  outlet  capacity  at  normal  pool  elevation:  38  cfs  at  elevation  445.7. 
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6.  Gated  outlet  capacity  at  test  flood  elevation:  41  cfs  at  elevation  454  1 


7.  Gated  outlet  capacity  at  top  of  dam  elevation:  41  cfs  at  elevation  453  0 

8.  Total  project  discharge  at  top  of  dam:  281  cfs  at  elevation  453  0 

9.  Total  project  discharge  at  test  flood  elevation:  506  cfs  at  elevation 
454.1. 

Elevation  (Feet  above  NGVD): 


1. 

Streambed  at  toe  of  dam 

416.0 

2. 

Bottom  of  cutoff 

Unknown 

3. 

Maximum  tail  water 

N/A 

4. 

Recreation  pool 

N/A 

5. 

Full  flood  control  pool 

N/A 

6. 

Spillway  crest 

449.0 

(w/o  flashboards) 

Spillway  crest 

451.0 

(w/flashboards) 

7. 

Design  surcharge 

Unknown 

(original  design) 

8. 

Top  of  dam 

4530 

9. 

Test  flood  level 

454.1 

Reservoir  (Length  in  Feet) 

1. 

Normal  pool 

2000 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest  pool 

2000 

4. 

Top  of  dam 

2000 

5. 

Test  flood  pool 

2000 

Storage  (Acre-Feet) 


1.  Normal  pool 


320 


2.  Flood  control  pool 

3.  Spillway  crest  pool 
(permanent  flashboards) 

4.  Top  of  dam 

5.  Test  flood  pool 

f.  Reservoir  Surface  (Acres) 

1.  Normal  pool 

2.  Flood  control  pool 

3.  Spillway  crest 
(w/o  flashboards) 

4.  Spillway  crest 
(w/flashboards) 

5.  Test  flood  pool 

6.  Top  of  dam 

g.  Dam 

1.  Type 

2.  Length 

3.  Height 

4.  Top  width 

5.  Side  slopes 

6.  Zoning 

7.  Impervious  core 


N/A 

463 

535 

580 

20.6 

N/A 

23 

34 

42 

38 

Earth  embankment 

445  feet 

37  feet 

21  feet 

Upstream  - 
Vertical  above 
water. 

Downstream  - 
3H:1  V 

Unknown 

Concrete  &  masonry 


8.  Cutoff 


Unknown 


9.  Grout  curtain 


Unknown 


1 0.  Other 

... 

Diversion  and  Regulating 

Tunnel 

N/A 

Spillway 

1.  Type 

Overflow,  ogee 
crested  with 
timber  flash- 
boards 

2.  Length  of  weir 

25.5  feet 

3.  Crest  elevation 

449.0 

(w/o  flashboards) 

Crest  elevation 
(w/flashboards) 

451.0 

4.  Gates 

None 

5.  U/S  Channel 

Natural  bed 

6.  D/S  Channel 

Curved,  rectangular 
concrete  channel. 

Width  is  11  ft., 
depth  is  3.5  ft.  & 
length  is  approx. 

300  ft. 

7.  General 

.  .  . 

Regulating  Outlets 

Refer  to  Paragraph  1.2b  -  "Description  of 
description  of  Outlet  Works. 

Dam  and  Appurtenances' 

1 .  Inverts 

Water  Supply  Intakes  at 
Gate  House 

El.  445  -  West  Side 

El.  439  -  East  Side 

El.  437  -  North  Side 

El.  421  -  North  Side 
Blowoff  Intake,  El.  416 
Others  *  El.  Unknown 

2.  Size 


Water  Supply  -  1 2  inch 
diameter 

Blowoff  -  1 6  inch 
diameter 

3.  Description  Cast  Iron  Pipes 

4.  Control  Mechanism  Hand  Operated  Gear 

mechanism  within  masonry 
gate  house. 


SECTION  2 


ENGINEERING  DATA 


2.1  Design 

There  are  no  available  records  presenting  design  information  for  the  construction  of 
the  New  Canaan  Reservoir  Dam. 

2.2  Construction 

There  are  no  available  records  of  the  construction  or  subsequent  repairs  to  this 
dam. 

2.3  Operation 

No  formal  records  of  operation  are  maintained  for  this  facility.  Daily  customer 
usage  is  the  only  information  which  is  recorded. 

2.4  Evaluation 

a.  Availability:  The  information  concerning  this  dam  was  gathered  only  by 
field  investigation  and  meetings  with  officials  of  the  New  Canaan  Water  Com¬ 
pany. 

b.  Adequacy:  The  lack  of  indepth  engineering  did  not  allow  a  definitive  review. 
Therefore,  the  adequacy  of  this  dam  could  not  be  assessed  from  the  stand¬ 
point  of  reviewing  design  and  construction  data,  but  is  based  primarily  on  the 
visual  inspection,  the  dam's  past  performance,  and  sound  engineering  judg¬ 
ment. 


c.  Validity:  The  validity  of  the  limited  information  available  must  be  verified. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General:  The  visual  inspection  was  conducted  on  November  1 4,  1 979  and  a 

copy  of  the  visual  inspection  check  list  is  included  in  Appendix  A  of  this  re¬ 
port. 

The  following  procedure  was  used: 

1 .  Visual  inspection  of  the  face  and  top  of  the  dam  and  spillway  for  cracks, 
leakage,  etc. 

2.  Inspection  of  the  outlet  works,  gate  house,  and  other  appurtenances  as  to 
their  condition  and  operability. 

3.  Inspection  of  the  spillway  and  discharge  channel  for  cracks,  leaks,  ser¬ 
viceability. 

4.  Review  of  procedures  that  could  be  utilized  in  the  event  of  an  emergency 
situation. 

5.  A  check  of  the  downstream  area  for  seepage,  piping,  boils  or  other  in¬ 
dications  of  abnormal  conditions.  The  downstream  hazard  potential  in 
the  event  of  a  dam  failure  was  investigated. 

6.  Photographs  of  the  general  area  of  the  dam  and  specific  items  of  note 
were  takan  and  are  included  in  Appendix  C  of  this  report. 


Before  the  inspection,  the  available  existing  data  and  aerial  photographs  were 
studied  and  reviewed. 

b.  Dam: 


1. 


Crest:  In  general,  the  top  of  the  dam  is  level  with  no  indication  of 
misalignment  or  settlement  although  it  has  been  recently  regraded  in¬ 
dicating  possible  past  settlement.  The  top  of  the  dam  is  earth  with  a  low 
concrete  wall  on  the  upstream  side  (Photos  C-1,  C-2).  A  road  traverses 
the  entire  length  of  the  dam  and  is  carried  over  the  spillway  on  a  steel 
bridge  with  a  timber  deck  (Photo  C-4).  Minor  rusting  of  the  steel  was 
noted  and  the  wood  deck  is  slightly  deteriorated.  Reportedly,  this  bridge 
is  too  narrow  to  provide  access  for  chemical  trucks  to  the  filter  house. 
The  top  has  an  average  width  of  approximately  21  feet. 
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2. 


Upstream  Slope:  The  upstream  face  of  the  dam  is  a  vertical  concrete 
wall  above  the  water  level  and  reportedly  a  sloping  earth  embankment 
with  a  riprap  cover  below.  Cracking  and  spalling  of  the  concrete  was 
noted  (Photos  C-11  ,  C-12). 

3.  Downstream  Slope:  The  downstream  face  is  an  earth  embankment 
with  a  slope  of  approximately  3H:1  V  (Photos  C-1 3,  C-14).  There  is  a  rock 
outcrop  in  the  center  of  the  embankment  at  the  toe.  Evergreen  trees 
which  were  planted  on  the  embankment  in  the  early  I940's  had  recently 
been  cut;  however,  the  stumps  remain.  Because  of  the  recent  removal  of 
the  trees,  the  slope  is  essentially  unvegetated,  resulting  in  the  formation 
of  minor  gullies  from  storm  runoff.  A  few  trees  remain  along  the  edges  of 
the  dam  primarily  along  the  spillway  discharge  channel.  Seepage  was 
noted  from  one  location  at  each  edge  of  the  embankment,  both  with 
steady  clear  flows  of  5  to  10  GPM  (Photo  C-1 6).  These  have  reportedly 
been  in  existence  since  at  least  1 932.  Other  wet  spots  on  the  embank¬ 
ment  were  noted,  although  they  may  have  been  due  to  a  recent  rainfall 
(Photo  C-1 5). 

The  filter  house  for  the  water  supply  system  is  located  at  the  toe  of  the 
slope  towards  the  right  edge  (Photo  C-1 7).  There  is  an  underdrain  system 
at  the  base  of  the  slope,  which  was  flowing  at  the  time  of  inspection, 
although  it  is  reportedly  an  area  drain  for  the  filter  house  area  and  not  a 
toe  drain  for  the  dam. 

Appurtenant  Structures 

1.  Spillway:  The  spillway  is  a  25.5  foot  long  concrete  ogee  weir  with  24 
inches  of  permanent  and  4  inches  of  temporary  timber  flashboards 
(Photo  C-6).  The  spillway  discharges  into  a  25.5  foot  wide  rectangular 
concrete  channel  which  tapers  to  an  11  foot  wide,  42  inch  deep,  rec¬ 
tangular  concrete  channel  (Photo  C-7)  and  extends  down  the  right  edge 
of  the  embankment  to  the  Five  Mile  River  below  the  dam.  The  water  level 
on  the  day  of  the  inspection  was  3.3  feet  below  the  spillway  crest.  No 
leaks  or  cracks  were  noted  in  the  spillway,  although  the  training  walls  are 
cracked  and  deteriorated  (Photos  C-5,  C-6).  There  are  two  10  inch  drain 
pipes  extending  through  the  spillway,  which  are  plugged  with  concrete  on 
the  upstream  side  (Photo  C-5).  The  discharge  channel  floor  is  cracked  at 
joints  and  the  condition  deteriorates  toward  the  downstream  end  where 
the  floor  and  walls  are  severly  broken.  The  slope  of  the  channel  is  quite 
steep  in  the  upper  and  middle  sections  and  becomes  mild  at  the  outfall  to 
the  stream. 

2.  Low  Level  Outlets:  There  is  a  16  inch  blowoff  located  through  the 
center  of  the  dam.  The  intake  is  located  at  the  gate  house,  33  -  35  feet 
below  the  top  of  the  permanent  flashboard  level  and  is  controlled  by  a 
valve  stem  in  the  gate  house  (Photo  C-1 0).  The  16  inch  pipe  extends  to  a 
sealed  (bolted  plate)  outlet  downstream  of  the  dam.  It  reportedly  requires 


back  pressure  from  the  potable  water  system  (1 2  inch  supply  main)  via  a 
6  inch  tap  to  the  bolted  plate  to  operate  the  blowoff  valves.  The  outlet  is 
suspected  to  be  operational;  however,  the  last  time  it  was  used  is 
unknown  (Photo  C-18). 

There  is  an  8  inch  drain  with  a  valve  in  the  gate  house.  The  location,  use, 
and  operability  of  this  outlet  is  unknown. 

3.  Water  Supply  Outlets:  A  12  inch  pipe  carries  water  from  the  gate 
house  to  the  filter  house  and  continues  to  the  water  distribution  system. 
Various  intakes  at  different  elevations  allow  water  into  two  wet  wells  in 
the  gate  house  where  the  water  is  screened  prior  to  entering  the  1 2  inch 
main.  An  operational  12  inch  valve  on  the  west  side  of  the  house  admits 
water  6  feet  below  the  permanent  flashboard  level.  An  operational  1 2 
inch  valve  on  the  east  side  of  the  house  (Photo  C-9)  admits  water  1 2  feet 
below  the  flashboard  level.  A  sluice  gate  is  located  on  the  north  side  of 
the  gate  house  which  must  be  raised  from  outside  the  house  from  a  boat, 
by  attaching  a  cable  to  a  block  and  tackle.  A  1 2  inch  low  level  valve  is 
also  located  on  the  north  side  of  the  house,  but  is  not  used  because  sedi¬ 
ments  would  be  introduced  into  the  water  system.  Two  other  sluice  gates 
are  located  on  the  north  side  of  the  house.  However,  information  concern¬ 
ing  their  operability  is  unknown. 

There  is  a  6  inch  tap  on  the  1 2  inch  main  below  the  filter  house,  which 
can  be  utilized  to  create  the  back  pressure  on  the  1 6  inch  blowoff  necess¬ 
ary  for  the  operation  of  its  valves. 

Reportedly,  fire  hydrants  within  the  water  distribution  system  could  be 
opened  to  drain  the  reservoir,  although  this  has  not  been  done. 

4.  Gate  House:The  gate  house  is  a  concrete  and  brick  structure  located  in 
the  reservoir  38  feet  upstream  of  the  dam  and  is  generally  in  good  condi¬ 
tion  (Photo  C-2).  Access  to  the  house  is  via  a  steel  service  bridge  with  a 
timber  deck  (Photo  C-8).  The  steel  portion  appears  sound;  however,  the 
deck  is  deteriorating  and  the  wood  railing  is  in  poor  condition. 

d.  Reservoir  Area:  The  reservoir  is  formed  by  the  flooding  of  a  portion  of  the 
Five  Mile  River  bed  extending  partially  up  two  tributary  stream  beds.  The 
western  side  of  the  reservoir  has  fairly  gentle  slopes,  while  the  slopes  on  the 
eastern  side  are  generally  steeper.  The  eastern  slope  at  the  dam  site  is  subject 
to  erosion  and  2  feet  of  fill  was  added  to  a  lodging  road  at  the  east  abutment 
in  1979.  Sediments  are  entering  the  northwest  comer  of  the  lake,  forming  a 
delta  on  the  western  side  of  the  reservoir.  No  geologic  features  were  detected 
that  could  be  expected  to  adversely  affect  the  dam  or  its  appurtenant  struc¬ 
tures. 

Trespassing  on  the  dam  is  not  permitted  and  the  site  is  located  off  traveled 
ways. 
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e.  Downstream  Channel:  The  downstream  channel  is  a  fairly  straight  and 
natural  bed  with  a  rough  vegetated  bottom. 

3.2  Evaluation 

Based  on  the  visual  inspection,  the  New  Canaan  Reservoir  Dam  appears  to  be  in  fair 
condition  and  there  are  specific  areas  of  concern  that  should  be  addressed. 

The  unvegetative  state  of  and  the  remaining  trees  on  the  downstream  face  of  the 
dam  should  not  be  allowed  to  persist. 

The  operability  and  condition  of  the  1 6  inch  blowoff  should  be  ascertained.  The 
location,  use  and  operability  of  the  8  inch  drain  should  be  ascertained  The  two 
points  of  steady  seepage  on  the  downstream  face  should  be  monitored. 

The  timber  decks  and  the  railing  of  the  service  bridges  and  the  spalling  concrete 
surfaces  of  the  wall  along  the  upstream  face  of  the  dam,  the  spillway  wingwalls  and 
training  walls  should  be  rehabilitated. 

The  downstream  face  of  the  embankment  should  be  monitored  for  leakage  and  pip¬ 
ing  due  to  the  remaining  stumps  and  a  study  made  to  determine  methods  to  reduce 
this  potential. 
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SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 

The  New  Canaan  Reservoir  is  a  surface  water  supply  storage  facility  for  the  New  Ca¬ 
naan  Water  Company.  Water  flows  by  gravity  from  the  gate  house,  located  in  the 
reservoir,  to  the  filter  house,  located  at  the  toe  of  the  dam,  through  a  1 2  inch  cast 
iron  pipe.  Water  is  then  supplied  to  customers  through  a  1 2  inch  water  main  utiliz¬ 
ing  the  pumping  facilities  in  the  filter  house.  Reservoir  discharges  utilizing  the  spill¬ 
way  are  only  used  in  spring  for  snow-melt  runoff  or  during  emergency  overflow 
situations.  The  16  inch  blowoff  is  not  regularly  operated. 

4.2  Maintenance  of  the  Dam 

Evergreen  trees,  planted  in  the  early  I940's,  on  the  downstream  face  of  the  dam  em¬ 
bankment  were  cut  down  in  1 979.  However,  the  stumps  still  remain  in  the  embank¬ 
ment.  The  embankment  slope  is  otherwise  unvegetated.  Larger  trees  upstream  of 
the  reservoir  in  the  watershed  were  also  cut  down  in  1 979  to  increase  runoff  to  the 
reservoir. 

4.3  Maintenance  of  the  Operating  Facilities 

No  regular  maintenance  of  gate  house  valves  was  reported.  Valves  used  regularly 
appear  in  good  working  condition.  The  gate  house  blowoff  valve,  used  to  discharge 
water  from  the  bottom  of  the  reservoir  for  the  purpose  of  controlling  the  accumula¬ 
tion  of  silt,  has  not  been  operated  for  a  long  period  of  time.  Thus,  it  is  not  known 
whether  this  valve  is  operable. 

4.4  Description  of  Any  Warning  System  in  Effect 

Emergency  action  and/or  warning  would  be  coordinated  through  the  office  of  the 
New  Canaan  Water  Company  in  New  Canaan,  Connecticut  and  through  Mr.  Nicholas 
Negria,  General  Manager  of  the  Water  Company.  Mr.  Negria  resides  in  the  house  ad¬ 
jacent  to  the  dam  and  in  an  emergency  situation,  would  remove  the  top  4  inch 
flashboard,  thus  diverting  overflow  to  the  concrete  outlet  channel.  No  formal 
emergency  or  contingency  plan  is  in  effect  to  reduce  or  minimize  downstream 
damage  in  emergency  situations. 

Monitoring  of  the  approach  of  intense  storm  activity  is  normally  through  the  U.  S. 
Weather  Service,  or  local  weather  forecasts. 
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4.5  Evaluation 


The  operational  procedures  for  this  water  supply  are  a  direct  function  of  the  de¬ 
mands  placed  on  the  overall  system  and,  therefore,  can  not  be  regulated.  However, 
the  maintenance  for  both  the  dam  and  its  appurtenance  is  apparently  not  on  a 
"regular"  basis  and  therefore,  intermittent.  It  is  important  to  maintain  the  water 
supply,  and  therefore,  assure  a  consistent  long-term  performance  of  the  facility.  A 
regular  monitoring,  inspection  and  maintenance  program  should  be  developed  and 
implemented. 
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SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


6.1  General 

The  New  Canaan  Reservoir  Dam  creates  an  impoundment  with  a  total  storage 
capacity  of  405  ac.-ft.  at  elevation  449.0,  the  spillway  crest  elevation.  Each  foot  of 
depth  in  the  reservoir  above  the  spillway  crest  can  accommodate  approximately  29 
ac.-ft.  The  spillway  is  a  concrete  ogee  weir  25.5  feet  in  length  and  4.0  feet  below 
the  top  of  the  dam.  24  inches  of  permanent  and  4  inches  of  temporary  timber 
flashboards  are  attached  to  the  spillway.  Stream  and  basin  slopes  are  moderate  to 
flat,  1.0  percent  to  0.7  percent,  respectively.  The  reservoir  has  a  normal  surface 
area  of  20.6  acres  which  is  approximately  4  percent  of  the  watershed. 

5.2  Design  Data 

1.  No  specific  design  data  is  available  for  this  watershed  or  the  structures  of  the 
New  Canaan  Reservoir  Dam.  In  iieu  of  existing  design  information,  USGS 
topographic  maps  (scale  1"=2000')  were  utilized  to  develop  hydrologic 
parameters  such  as  drainage  area,  basin  length,  time  of  concentration,  and 
other  runoff  characteristics.  Elevation-storage  relations  for  the  reservoir  were 
approximated.  Reservoir  surface  area  and  surcnarge  storage  was  computed 
using  the  USGS  maps.  Some  of  the  pertinent  hydraulic  design  data  was  ob¬ 
tained  and/or  confirmed  by  actual  field  measurements  at  the  time  of  the  visual 
inspection. 

b.  Outflow  values  (routing  procedures)  and  dam  overtopping  analyses  were  com¬ 
puted  in  accordance  with  the  guidelines  developed  by  the  Corps  of  Engineers. 
Judgment  was  used  in  calculating  final  values  outlined  in  this  report,  whicn  are 
quite  approximate  and  should  not  be  considered  a  substitute  for  actual 
detailed  analysis. 

6.3  Experience  Data 

Historical  data  for  recorded  discharges  is  not  available  for  this  dam.  The  maximum 
discharge  to  date  occurred  in  1 955  and  was  calculated  to  be  approximately  300  to 
400  cfs  corresponding  to  a  reported  water  level  of  2  inches  below  the  top  of  the 
dam,  and  there  were  12  to  18  inches  of  flashboards  on  the  spillway  at  that  time. 

5.4  Test  Flood  Analysis 

Recommended  Guidelines  for  the  Safety  Inspection  of  Dams  by  the  Corps  of 
Engineers  were  used  for  the  selection  of  the  "Test  Flood".  This  dam  is  classified  as 
a  HIGH  hazard  and  SMALL  size  structure.  Guidelines  indicate  that  1/2  to  1  times  the 
Probable  Maximum  Flood  (PMF)  be  used  as  the  test  flood  for  these  classifications. 
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A  test  flood  equal  to  the  PMF  was  chosen  because  the  height  of  the  dam  is  on  the 
high  side  of  the  "small"  category,  and  the  dam  is  upstream  of  a  populated  residen¬ 
tial  area.  The  watershed  has  a  total  area  of  .84  square  miles.  Snyder's  lag  was 
calculated  to  be  2.48  hours  and  a  Snyder  peaking  coefficient  of  0.625  was  used. 
The  200  square  mile  -  24  hour  Probable  Maximum  Precipitation  (PMP)  is  22  inches. 
The  flood  hydrograph  package,  HEC-1  computer  program,  developed  by  the  Corps 
of  Engineers  was  utilized  to  develop  the  inflow  hydrograph,  route  the  flood  through 
the  reservoir,  and  for  the  dam  overtopping  analysis.  A  test  flood  inflow  equal  to  the 
PMF  was  calculated  to  be  1 825  cfs.  The  inflow  from  1 12  PMF  was  calculated  to  be 
910  cfs.  The  outlet  works  were  considered  to  be  closed  for  this  analysis. 

The  spillway  capacity  is  hydraulically  inadequate  to  pass  the  test  flood  (PMF)  and 
overtopping  of  the  dam  will  occur.  The  maximum  outflow  capacity  of  the  spillway 
without  overtopping  the  dam  is  240  cfs,  with  the  permanent  flashboards.  This  cor¬ 
responds  to  approximately  1 3  percent  of  the  test  flood  and  a  storage  above  the  per¬ 
manent  flashboard  level  of  72  ac.-ft.  The  maximum  outflow  discharge  value  for  the 
test  flood  is  1 820  cfs,  corresponding  to  a  depth  of  flow  over  the  top  of  the  dam  of 
1.1  feet  and  a  storage  above  the  spillway  level  of  1 1 7  ac.-ft.  The  outflow  from  1 12 
PMF  was  calculated  to  be  840  cfs.  A  spillway  rating  curve,  low  level  outlet  rating 
curve,  and  a  reservoir  surface  area-capacity  curve  are  included  in  Appendix  D  of  this 
report. 

At  the  permanent  flashboard  elevation  of  451.0,  the  capacity  of  the  16  inch  outlet 
structure  is  39  cfs  and  approximately  2  cfs  are  withdrawn  via  the  1 2  inch  supply 
main.  It  will  require  approximately  1 1  hours  to  lower  the  water  level  the  first  foot 
assuming  a  water  surface  area  of  34  acres  and  use  of  the  outlet  works  to  regulate 
the  water  level  for  expected  inflows.  Storage  for  impending  flood  conditions  can¬ 
not  be  provided  quickly  by  use  of  the  outlet  works  if  the  pool  level  is  high. 

5.5  Dam  Failure  Analysis 

This  dam  is  classified  as  a  HIGH  hazard  structure.  Failure  discharge  can  cause 
damage  due  to  high  velocities,  impact  from  debris,  and  flooding  to  residential 
homes  along  the  downstream  channel.  Also,  loss  of  this  dam  would  impose  hard¬ 
ships  on  the  local  community  because  of  the  loss  of  water  supply. 

Calculated  dam  failure  discharge  is  28887  cfs  at  a  pool  level  equal  to  the  top  of  the 
dam.  At  this  elevation,  the  downstream  discharge  before  failure  will  be  the  full  spill¬ 
way  capacity  of  240  cfs,  corresponding  to  a  depth  of  flow  of  1  to  2  feet  in  the 
downstream  channel.  Failure  will  produce  a  water  surface  level  approximately  10.5 
feet  immediately  downstream  from  the  dam.  Residential  homes  along  the 
downstream  channel  will  be  inundated  by  approximately  5  to  10  feet  of  water.  The 
failure  discharge  will  effect  downstream  areas  for  a  distance  of  14,500  feet  from 
the  dam.  At  this  distance,  the  water  surface  level  will  be  approximately  5.0  feet 
above  normal  observations  as  it  enters  Mill  Pond.  Beyond  14,500  feet,  the  effects 
of  the  failure  discharge  will  be  reduced  as  it  enters  Mill  Pond.  Water  surface  eleva¬ 
tions  due  to  the  failure  of  the  dam  are  listed  in  Appendix  D.  Probable  consequences 
including  the  prime  impact  areas  are  also  listed  in  Appendix  D. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 

Visual  observations  of  the  earth  embankment,  overflow  spillway,  and  outlet  struc¬ 
ture  did  not  disclose  any  signs  of  major  structural  instabilities.  However,  slight 
seepage  is  surfacing  somewhat  below  mid-height  of  the  dam  embankment  near  the 
east  crotch  (with  the  point  of  seepage  emergence  covered  by  recently  felled  trees), 
and  at  about  the  level  of  the  toe  in  the  west  crotch.  Because  the  geometry  of  the 
core  in  the  dam  is  unknown,  the  flow  path  for  the  observed  seepage  cannot  be  esti¬ 
mated. 

The  vertical  and  horizontal  alignments  of  the  embankment  appeared  to  have  been 
maintained,  and  there  was  no  evidence  of  cracks  in  the  earth.  There  was  recent  fill¬ 
ing  (reportedly  up  to  about  8  inches  thick,  placed  in  the  summer  of  1 979)  to  level 
the  top  of  the  dam.  At  the  same  time,  fill  along  the  logging  road  was  placed  at  the 
east  abutment  where,  we  were  informed,  erosion  has  been  taking  place  as  a  result 
of  wave  action  in  the  reservoir. 

A  small  section  of  concrete  in  the  upstream  face  (at  the  crest)  was  cracked,  and  ap¬ 
peared  to  have  moved  slightly  upstream  (possibly  due  to  frost  action).  The  floor  of 
the  spillway  discharge  channel  is  severely  deteriorated. 

Many  full-size  trees  were  established  on  the  crest  and  the  downstream  slope  of  the 
embankment,  and  have  only  recently  been  felled.  Therefore,  some  of  the  roots  may 
have  crossed  the  embankment  transversely. 

6.2  Design  and  Construction  Data 

There  is  insufficient  design  and  construction  data  to  permit  a  formal  evaluation  of 
stability. 

6.3  Post-Construction  Changes 

No  post-construction  design  data  pertinent  to  the  embankment  or  foundation  is 
available. 

The  dam  was  raised  to  its  present  level  in  1929-1930.  However,  no  construction 
data  is  available. 

Up  to  8  inches  of  fill  was  placed  in  1 979  to  level  the  top  of  the  dam,  indicating 
possible  past  settlement  of  the  embankment. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Condition:  Based  on  the  visual  inspection,  past  performance  and  hydraulic/ 
hydrologic  evaluation,  the  New  Canaan  Reservoir  Dam  and  appurtenances  is 
judged  to  be  generally  in  FAIR  condition.  Items  of  concern  that  should  be  ad¬ 
dressed  as  a  result  of  this  inspection  are  listed  in  Sections  7.2  and  7.3. 

b.  Adequacy  of  Information:  The  absence  of  existing  engineering  data  did  not 
allow  for  definitive  review.  Therefore,  the  adequacy  of  the  dam  is  based  on 
visual  inspection,  past  performance  history,  and  engineering  judgment. 

c.  Urgency:  The  recommendations  and  remedial  measures  described  below 
should  be  implemented  by  the  owner  within  one  year  after  receipt  of  this 
Phase  I  Inspection  Report. 

7.2  Recommendations 

It  is  recommended  that  the  owner  engage  a  qualified  registered  engineer  to  carry 

out  the  following  actions: 

a.  The  location,  condition  and  operability  of  the  8  inch  drain  be  ascertained. 

b.  A  simpler  procedure  for  operation  of  the  1 6  inch  blowoff  be  designed. 

c.  Investigate  the  significance  of  the  seepage  observed  on  the  downstream  face 
of  the  dam  embankment,  and  the  composition  and  adequacy  of  the  embank¬ 
ment;  and  develop  any  necessary  remedial  actions. 

d.  A  detailed  hydraulic/hydrologic  investigation  to  determine  the  need  and  means 
of  increasing  the  discharge  capacity  of  the  project. 

e.  The  erosion  protection  provided  where  the  upstream  face  of  the  dam  meets 
the  east  abutment  should  be  evaluated  and  augmented  as  needed. 

f.  A  study  be  made  to  determine  the  adequacy  of  the  spillway  discharge  channel 
in  its  present  state  and  to  make  recommendations  for  repair  and/or  improve¬ 
ment. 

g.  An  investigation  be  made  to  reduce  the  potential  for  piping  or  leakage  due  to 
the  stumps  on  the  downstream  face. 


7.3  Remedial  Measures 


a.  Operational  and  Maintenance  Procedures 

1.  Ground  cover  vegetation  should  be  established  on  the  downstream  face 
as  soon  as  possible. 

2.  The  remaining  trees  on  the  edges  of  the  embankment  should  be  removed. 

3.  The  seepage  on  the  downstream  slope  should  be  monitored  to  note  any 
change  from  the  existing  conditions. 

4.  The  concrete  wall  on  the  upstream  face  of  the  dam,  the  spillway  wing- 
walls,  training  walls,  and  discharge  channel  floor  should  be  rehabilitated 
to  their  original  condition. 

5.  The  deck  of  the  service  bridge  to  the  gate  house  should  be  rehabilitated. 

6.  Institute  a  program  of  annual  periodic  technical  inspection. 

7.  Develop  a  formal  flood  warning  and  surveillance  plan,  including  round- 
the-clock  monitoring  during  heavy  precipitation. 


7.4  Alternatives 

None. 


20 


INSPECTION  CHECK  LIST 


PARTY  ORGANIZATION 

PROJECT  New  Canaan  Reservoir  Dam  DATE  November  14,  1979 

T IMF  8:3  0  **  11:00  a .  m . 

WEATHER  Overcast 

W.S.  ELEV.  _ U.S. _ DN.S. 

PARTY : 

1.  R.  Johnston,  JPPA  g.  N.  Negria,  New  Canaan  Water  Co. 


R. 

Lyon,  JPPA 

7. 

G. 

Salzman,  CWDD 

ft. 

4. 

J. 

Chastanet,  CWDD 

9. 

5. 

10. 

INSPECTION 

CHECK  LIST 

PROJECT  New  Canaan  Reservoir  Dam 

DATE  November  14,  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

Upstream  face  con c.  Downstream 
face  earth. 

Crest  Elevation  453.0 

Good  -  Road  along  crest. 

Current  Pool  Elevation  445.7 

7 ' -4"  Below  Crest 

Maximum  Impoundment  to  Date 

2"  Below  Crest  -  1955 

Surface  Cracks 

Horizontal  crack  in  cone,  joint  at 
water  level.  Other  minor  in  cone. 

Pavement  Condition 

Compacted  earth  road  along  crest. 
Asphalt  approaches  at  abutments. 

Movement  or  Settlement  of  Crest 

None  observed  -  Regraded  in  1979 
6"-8"  of  fill  added. 

Lateral  Movement 

None 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Good 

Condition  at  Abutment  and  at 

2'  fill  added  to  left  abutment  em- 

Concrete  Structures 

bankment  in  1979.  Subject  to  erosic 

Indications  of  Movement  of 

None  observed. 

Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Not  permitted. 

Vegetation  on  Slopes 

Evergreens  on  D.S.  face  cut  1979 

Sloughing  or  Erosion  of  Slopes 

Minor  due  to  unvegetated  D.S.  face 

or  Abutments 

due  to  recent  cutting  of  trees. 

Rock  Slope  Protection  -  Riprap 

Riprap  on  upstream  slope  under- 

Failures 

water-  not  visible. 

Unusual  Movement  or  Cracking  at 

None  observed. 

or  near  Toes 

Unusual  Embankment  or  Downstream 

One  point  at  each  abutment 

Seepage 

5  to  10  GPM. 

Piping  or  Boils 

None  observed. 

Foundation  Drainage  Features 

None  observed  for  dam. 

Toe  Drains 

None  observed. 

Instrumentation  System 


A- 2 


Non-recording  water  level  gage 
at  spillway. 


INSPECTION  CHECK  LIST 


PROJECTNew  Canaan  Reservoir  Dam  DATE  November  14,  1979 

PROJECT  FEATURE  NAME  _ 

DISCIPLINE  NAME  _ 


AREA  EVALUATED 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 


CONDITION 


a.  Approach  Channel 


Entire  reservoir  bed  under  water. 


b.  Intake  Structure 


All  intakes  from  the  gate  house 
under  water  and  not  visible. 


12  Inch  Supply  Main 


Water  can  enter  the  gate  house 
via  the  following  intakes: 

12  inch  valves  on  east*  wes.t  and  nc 
sides.  Apparently  operable. 

12  inch  sluice  on  north  side. 

Must  be  opened  from  outside  the 
house.  Apparently  operable. 

Other  intakes  on  north  side 
apparently  inoperable. 

Valve  in  gate  house  on  12  inch 
supply  main. 


8  Inch  Drain 


16  Inch  Blowoff 


Location  of  intake  suspected  to 
be  on  north  side  of  house. 

Valve  in  house. 

Intake  on  north  side  of  house. 
Valve  in  house. 
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INSPECTION  CHECK  LIST 


PROJECT  Now  Canaan  Reservoir  Pam  DATE  November  14,  1070 

PROJECT  FEATURE  NAME  ___________ _____ 

DISCIPLINE _  NAME  _ 


AREA  EVALUATED 
OUTLET  WORKS  -  CONTROL  TOUFR 

a.  Concrete  and  Structural 

General  Condition 

Condition  of  Joints 

Spallino 

Visible  Reinforcing 

Rusting  or  Staining  of 
Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 


CONDITION 


Good . 

Minor  deterioration. 
None  observed. 

None  observed. 

Minor. 

None  observed. 

Good. 

Minor  into  screen  well 


s . 


Cracks  None  observed. 

Rusting  or  Corrosion  of  Steel  None  observed, 
b.  Mechanical  and  Electrical 


Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 
Service  Gates 
Emergency  Gates 
Lightning  Protection  System 
Emergency  Power  System 

Wiring  and  Lighting  System 
in  Gate  Chamber 


None  observed. 

N/A 

N/A 

N/A 

N/A 

See  intake  structures 
See  intake  structures 

None  observed. 

None  observed. 
Operable . 
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INSPECTION  CHECK  LIST 

PROJECT  New  Canaan  Reservoir  Dam  DATE  November  14,  1979 

PROJECT  FEATURE  NAME  _ 

DISCIPLINE _  NAME  _ 


AREA  EVALUATED 


OUTLET  WORKS  -  TRANSITION  AND 
CONDUIT 


CONDITION 


12  Inch  Supply  Main 


8  Inch  Drain 


16  Inch  Blow  Off 


Water  from  intakes  goes  through 
screens  and  through  dam  to  filter 
house  via  12  inch  line. 

12  inch  service  to  water  distribu 
tion  system.  Can  be  drained  via 
6  inch  blow  off. 


Unknown.  Suspected  to  go  through 
dam. 

16  inch  line  extends  from  gate 
house  through  second  valve  near 
filter  house  to  outlet. 
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INSPECTION  CHECK  LIST 


PROJECT  New  Canaan  Reservoir  Dam  DATE  November  14,  1979 


PROJECT  FEATURE 


NAME 


DISCIPLINE 


NAME 


AREA  EVALUATED 


OUTLET  WORKS  -  OUTLET  STRUCTURE 


AND  OUTLET  CHANNEL 


CONDITION 


12  Inch  Supply  Main 


8  Inch  Drain 
16  Inch  Blow  Off 


6  ;  n  c : 


12  inch  supply  r 
water  dis tr ibut  : 
blow  off  extend; 
filter  house  tc 
of  the  16  mch  1 
line  is  connect < 
end  of  the  1(' 
Pressure  from  tt 
supply  is  rouui! 
line  to  operate 

Unknown 


Outlet  bolted  shut  but  may  be 
opened.  Grassed  and  crave  1  outlet 
channel  extends  to  stream. 
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INSPECTION  CHECK  LIST 


PPOJECT  New  Canaan  Reservoir  Dam 


DATE  November  14,  1979 


PROJECT  FEATURE 


NAME 


DISCIPLINE 


NAME 


AREA  EVALUATED 


OUTLET  WORKS  -  SPILLWAY  WEIR. 


APPROACH  AND  DISCHARGE  CHANHFLS 


a.  Approach  Channel 

General  Condition 


CONDITION 


Reservoir  bed  under  water. 


Loose  Rock  Overhanging  Channel) 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 
b.  Weir  and  Training  Walls 


24  inches  permanent  flash  boards 
4  inches  temporary  flash  boards 


General  Condition  of  Concrete  Good 


Rust  or  Staining 
Spallincr 

Any  Visible  Reinforcing 


None  observed. 

Minor  cracking  of  wingwalls  and 
training  walls 
None  Observed 


Any  Seepage  or  Efflorescence  I  None  Observed 


Drain  Holes 
c.  Discharge  Channel 
General  Condition 
Loose  Rock  Overhanging  Channe 
Trees  Overhanging  Channel 
Floor  of  Channel 
Other  Obstructions 


Two  10  inch  pipes,  plugged  with 
concrete  on  upstream  ends. 
Rectangular  cone,  channel  11  feet 
wide  by  42  inches  deep. 

Fair  at  upstream  end,  poor  at  down¬ 
stream  end. 

None  observed. 


Major  deterioration  at  downstream 
end. 

Rocks  and  trees  between  channel 
outlet  and  stream. 
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INSPECTION  CHECK  LIST 


P RO  J ECT  Now  Canaan  Reservoir 

PROJECT  FEATURE 

DISCIPLINE _  _ 


AREA  EVALUATED 

OUTLET  WORKS  -  SFRVICF  BRIDGE 


Par”  DATE  Novorhor  ]  4  ,  1 970 

_  NAME  _ 

_ _  NAME  _ 


CONDITION 


a.  To  Gate  Rouse 
Girders 
Deck 
Railing 
Abutments 


Steel  -  Good 
Timber  -  Fair  to  poor 
Timber  -  Poor 
Concrete  -  Good 


b.  Over  Spillway 
Girders 
Pier 
Deck 

Abutments 

Approach 


Steel  -  Good 

Steel  ~  Good,  minor  rustina 
Timber  -  Fair 

Concrete  -  Good,  minor  crackincr 
Asphalt  -  Good 


Accessibility 


Delivery  trucks  reportedly  cannot 
navigate  the  bridcre  limiting 
access  to  dam  and  filter  house. 
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APPENDIX  B-1 


DESIGN,  CONSTRUCTION  AND  MAINTENANCE 
RECORDS  AND  LOCATION 

Mr.  Victor  J.  Galgowski 

Dam  Safety  Engineer 

Water  and  Related  Resources  Unit 

Department  of  Environmental  Protection 

State  of  Connecticut 

State  Office  Building 

Hartford,  Connecticut  06115 


New  Canaan  Water  Company 
36  Grove  Street 

New  Canaan,  Connecticut  06840 


Ho.  *K>K  _  L 


I  r/ex;  tor  led 


/atc.:  resources  conussicii 
supervision  or  dams 

INVENTORY  DATA 


^  'll 


(  i  i.  I  L  1  *1 C  j 


Home  of  Dam  or  Pond  11  L  ^  R  v 


Code  No. 


F\/  \0  'L 


Nearest  Street  Location  iliLlil 


Town 


L.  v-'^  ^  •  <(>.  )  ,-|  /  O' 


U.S.G.S.  Quad.  y’OvJ  ofr  ^t^C-r. _ 

Name  of  Stream  C 1  v ■--  A  U  L  i  ^  vk'i  ^ _ 

Owner  _ y *w  C <y  u  v.  v.-  •)  TiTfC.  C. j 

Address  3> c>| _ ^Ov"tVA  r\\>u  v_' c 1 L _ 

A-'  l.  LJ  C  A  A  v 


Pond  Used  For 


^^-'ATnC  Sov’Pl; 


7:^9  s?  v  5  5~^ 


Dimensions  of  Pond:  Vlidth  ^  C^o  Tccr  Length  loop  »'>->•  Area  'i  A  c 

Total  Lengtn  of  Dam  <5  1  if  1  Length  of  Spillway  i  v  1  ^  ? 

Location  of  Spillway  6  7  C  a.  A  or  iM  -v\ _ 

Height  of  Pond  Above  Stream  Bed  _ l~t-t~r _ _ 

Height  of  Embanlonent  Above  Spillway  v  _ . 

Type  of  Spillway  Construction  Ci,\  ^  m  n"  rni  Tk/i  Vivo  f  t  -j ,S  n  t&A.n&l 
Type  of  Dike  Construction  £ o  v<  tiL'rj  rVWT'H  bo't  v.  <  S  i  i<j  />A\ 

Downstream  Conditions  tJoyt>i  float's  i-»  c  u<.  »_A _ _ 


Summary  of  File  Data  _ _____ _ ______ 

Remarks  ttiM  lT  ^  Hlfv  111  CCS  <r.U->c^i  ^  p- 

o\j  t>ou  ^  ltvl  i\ m  r  \  t  c  or  ^am _ _ _ _ 


Would  Failure  Cause  Damage? 


V  l  S 


Class 


Gdfc  House 


>vv 


ENGINEERS  •  ARCHITECTS  •  PLANNERS 


APPENDIX  C 

PHOTOGRAPHS 


NEW  CANAAN  RESERVOIR  DAM 
PHOTO  INDEX 


C-10  16  INCH  BLOW  OFF  VALVE  STEM  (TN  EOLF)  - 

INTERIOR  OF  GATE  HOUSE 


C-5 


015  TYPICAL  WET  SPOT  ON  DOWNSTREAM  FACE 


J»  * 

5  i 


C- 18  SEALED  OUTLET  OF  16  INCH  DLOV.’OFE  SLOWING 
6  INCH  POTABLE  WATER  TAP 
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CANAAN  RESERVOIR  DAM  v 


HYDROLOGIC  AND  HYDRAULIC  ANALYSIS 
SUMMARY  SHEET 


New  Canaan  Reservoir  Dam 


Test  Flood 


INFLOW  HYDROGRAPH  DEVELOPMENT 


Drainage  Area 


sq.  mi. 


Probable  Maximum  Precipation 

24  hour  -  200  square  mile  PMP  22  inches 

Initial  Railfall  Loss  0  Inch 
Uniform  Railfall  loss  TT  Inch 


Snyder's  Lag  2.48  hours 
Snyder's  Peaking  Coefficient  .625 

Test  Flood  Inflow  1825  CFS 


PMF  Inflow 


1825 


RESERVOIR  ROUTING  AND  DAM  OVERTOPPING 


Test  Flood  Outflow  1820 


Spillway  Capacity  at  Top  of  Dam 


CFS 

%  of  Test  Flood 


Flow  Over  Spillway  at  Test  Flood  465 _ 

Spillway  Crest  Elevation  451.0  Feet 
Top  of  Dam  Elevation  4  b  J . 0  Feet 
Test  Flood  Elevation  454.1  Feet 
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NEW  CANAAN  RESERVOIR  DAM 


Size  Classification 


Height  of  dam  = 


ft.;  hence 


small 


Storage  capacity  at  top  of  dam  (elev,  453.0  )  =  532  AC-FT. ;  hence  small 


Adopted  size  classification 


small 


B.i)  Hazard  Potential 


This  dam  is  located  upstream  of  an  urbanized  area. 


Residential  homes  line  the  banks  of  Five  Mile  River.  The 


dam  impounds  water  which  is  used  by  the  surrounding 


communities . 


ii)  Impact  of  Failure  of  Dam  at  Maximum  Pool  (Top  of  Dam) 


It  is  estimated  from  the  "rule  of  thumb"  failure  hydrograph, 
that  the  following  adverse  impacts  are  a  possibility  by  the  failure 
of  this  dam. 


a)  Loss  of  homes  _ over  10 _ 

b)  Loss  of  buildings  _ 3-5 _ 

c)  Loss  of  highways  or  roads  Possibly  1  or  2 

d)  Loss  of  bridges  None _ 


The  failure  profile  can  affect  a  distance  of  14,500  feet 
from  the  dam. 


Hazard  Potential  Classifications 


HAZARD 


SIZE 


TEST  FLOOD  RANGE 


High 


Small 


1/2  PMF  to 


Adopted  Test  Flood  = 


2170 


1825 


Overtopping  Potential 


Drainage  Area  535  Acres 


0.84 


sq.  miles 


Spillway  crest  elevation  =  451.0  (w/f lashboards) 


NGVD 


Top  of  Dam  Elevation  = 


453.0 


NGVD 


Maximum  spillway  discharge 
Capacity  without  overtopping  of  dam  = 

"test  flood"  inflow  discharge  =  _ 

"test  flood"  outflow  discharge  =  _ 


1825 

1820 
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NEW  CANAAN  RESERVOIR  DAM 
Dam  Failure  Analysis 


1.  Failure  discharge  with  pool  at  top  of  dam  (elev.  453.0  )=  28,887  CFS 

2.  Depth  of  water  in  reservoir  at  time  of  failure  =  _ 37  _ ft. 

3.  Maximum  depth  of  flow  downstream  of  dam  =  @  Face _ 10 . 5 _ ft. 

4.  Water  surface  elevation  just  downstream) 

of  dam  at  time  of  failure  )  =  _ 422.5 _ __I1GVD 

The  failure  discharge  of  28,887  CFS  will  enter  and  flow  down¬ 
stream  14,500  feet  until  the  brook  enters  Mill  Pond _ . 

Valley  storage  in  this  14,500  foot  length  of  brook  is  substantial  in 
-■■.reducing  the  discharge.  Also  due  to  roughness  Characteristics, 
obstructions  and  frictional  losses,  it  is  very  likely  that  the 
unsteady  dam  failure  flow  will  dissipate  its  wave  and  kinetic 
energy  and  thus  convert  to  steady  and  uniform  flow  obeying  Manning's 
formulae  14 , 500  feet  downstream.  The  failure  profile  will  have 
the  following  hydraulic  characteristics: 


DISTANCE  FROM  THE 

DAM 

WATER  SURFACE 

ELEVATION  NGVD 

REMARKS 

0 

453.0 

Upstream  of  dam 

0 

426.5 

Downstream  of  dam 

1000' 

396.5 

2000' 

380.5 

4000  ' 

357.0 

@  Country  Club  Rd 

6000' 

334.0 

9000  ' 

297.5 

12000 ' 

249.0 

@  Route  123 

14500' 

200.0 

@  Mill  Pond 

Beyond 

14,500  feet 

failure  discharge 

will 

flow  in  the  below 

given  channel 

characteristics : 

Q  - 

10,300 

CFS ;  S  = 

.  008 

n  =  _ 

0.05 

• 

_  i 

b  =  200 

;  a  = 

5.0 

Side  slopes  =  IV  or  211. 


"Rule  of  Thumb  Guidance  for  Estimating 
Downstream  Dam  Failure  Analysis" 

DATA 


Name  of  Dam  _ Hew  Canaan  Reservoir  Dam _ 

Location  _ South  of  Pinneys  Corners _ _ 

Drainage  Area  _ 0.84 _ sq.  mi..  Top  of  Dam  453.0 _  NGVD 

Spillway  Type  OGEE/Flash  Boards  crest  of  Spillway  449.0  NGVD 

Surface  Area  o  crest  Elev.  2  3  Acres  =  0.036 _ sq.  mi. 

Pool  Bottom  Near  Dam  =  416--° _ NGVD  ■ 

Assumed  Side  Slopes  of  Embankments  =  _ 2  :  ^ - _ 

Depth  of  Pool  at  Dam  (Yo)  =  _ 37 _ Feet 

Mid-Height  Elev.  _ 432.5 _ NGVD 

Length  of  Dam  at  Crest  =  _ _ Feet 

Length  of  Dam  at  Mid-Height  =  _ 382 _ Feet 

20%  of  Dam  Length  at  Mid-Height  =  Wb  =  _ 76 _ Feet 

Step  1 

Storage  (S)  at  time  of  failure  _ 535 _ Ac-FT 

(Equal  to  top  of  dam) 

Step"  2 

Peak  Failure  Discharge 
Qpl  =  8/27  Wb  Vg  y6  3/2 

~  1-88  Wb  Yo3/2  =  28,887  _ cfs 


Failure  is  assumed  to  coincide  with  pool  elevation  at  top  of  dam. 


Mill 


Pond  is  located  14,500 _  feet  downstream 

of  New  Canaan  Reservoir _  dam.  There  is  a  217 _  foot 

drop  into _  Mill _  pond  which  will  cause  the  dissipation 

of  wave  and  kinetic  energy  of  the  failure  discharge.  Approximately, 
the  water  surface  elevations  between  New  Canaan  Reservoir  dam 

and  Mill _  pond  will  be  as  given  on  Dam  Failure 

Analysis.  The  increase  of  depth  in  _ Mill _  pond  due  to 

failure  of  the  dam  is  estimated  to  be  5.0  feet. 
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